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PUNCH ASSEMBLY 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to cutting tools and, more specifically, to a 
Punch Assembly and Method for the use thereof 

5 

2. Description of Related Art 

A conventional method for building commercial building structures is to erect 
each floor of the building by first creating a steel deck structure. Each floor structure is 
finished by pouring concrete over the top of the steel deck. In advance of pouring the 

10 concrete, inserts must be installed in the steel decking so that cables, piping and ducting can 
route to locations on that level. Electrical conduit and cabling in these commercial buildings 
is typically supported on racks or laid in cable trays supported by rod inserts installed at 
intervals along the bottom surface of a particular floor structure (i.e. the ceiling of the floor 
below). These rod inserts are put in place by inserting them through holes created in the steel 

15 decking. The tradespersons must first cut holes in the appropriate locations in the steel 
decking and then place rod inserts through the holes (the rod inserts also plug the holes). 
Once all of the rod inserts are in place, the concrete can be poured over the steel decking. 
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As one can imagine, the wiring complexity of today's commercial buildings 
mandates that many of these rod inserts are needed to adequately support the cable tray or 
pipe that is installed. As such, hundreds and even thousands of holes must be punched around 
every floor of the building. Historically, these holes have been created by one of two 
5 methods: (1) the tradesperson uses a weighted, pointed spike or bar to slam down onto the 
decking; or (2) using a drill motor and a hole saw. 

The problems with the spike method are that is dangerous, it requires extreme 
effort, and it is not a very precise way of locating the holes in the decking. The problems with 
the drill and hole saw is that it is time consuming, and requires either a AC power source 
10 (which is frequently unavailable at this construction stage), or a ready supply of recharged 
batteries (due to the large number of holes that typically need to be cut). 

What is needed, therefore, is a punch device and method of use that permits 
the tradespersons to quickly and safely punch insitu holes in steel decking. 
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SUMMARY OF THE INVENTION 
In light of the aforementioned problems associated with the prior devices and 
methods, it is an object of the present invention to provide a Punch Assembly and method for 
use thereof. The device should be designed to be accepted within the chuck of a powder- 

5 actuated tool. The device should be able to create a hole in steel decking when it is shot into 
the decking by a powder-actuated tool. The device should have a mandrel and a detachable 
punch attached to it. The outer diameter of the mandrel should be greater than the outer 
diameter of the punch so that when the mandrel prevents the device from passing through the 
hole created by the punch. The punch should have a generally cylindrical shape and a cutting 

10 edge forming a pair of tips on opposing sides of the cylinder. 
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BRIEF DESCRPTION OF THE DRAWINGS 
The objects and features of the present invention, which are believed to be 
novel, are set forth with particularity in the appended claims. The present invention, both as 
to its organization and manner of operation, together with further objects and advantages, may 
5 best be understood by reference to the following description, taken in connection with the 
accompanying drawings, of which: 

Figure 1 is an end view of a preferred embodiment of the punch assembly of 
the present invention; 

Figure 2 is a side view of the punch assembly of Figure 1; 
10 Figure 3 is a perspective view of the punch assembly of Figures 1 and 2; 

Figure 4 is an exploded perspective view of the assembly of Figures 1-3; 
Figures 5 A and 5B are side views of the assembly of Figures 1 - 4 as it is used 
with a powder-actuated tool; and 

Figures 6A and 63 are side views of the assembly of Figures 1-5 operating 
15 to punch a hole. 
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DETAILED DESCRIPTION 
OF THE PREFERRED EMBODIMENTS 
The following description is provided to enable any person skilled in the art to 
make and use the invention and sets forth the best modes contemplated by the inventor of 
carrying out his invention. Various modifications, however, will remain readily apparent to 
those skilled in the art, since the generic principles of the present invention have been defined 
herein specifically to provide a Punch Assembly and method for use thereof 

The present invention can best be understood by initial consideration of Figure 
1 . Figure 1 is an end view of a preferred embodiment of the punch assembly 10 of the present 
invention. The punch assembly 10 comprises a mandrel 12, a punch 16 and a bolt 18 or other 
means for securely attaching the punch 16 to the mandrel 12. The mandrel 12 preferably has 
a head 14 defining a generally circular shape and a diameter that is larger than the punch 16. 
Turning to Figure 2, we can continue to examine this device. 

Figure 2 is a side view of the punch assembly 10 of Figure 1. The mandrel 12, 
in addition to the head 14, has a shaft 20 extending away firom the head 14. The punch 16 and 
mandrel 12 are separate members so that a single mandrel 12 can be coupled with a variety of 
sizes and types of punches 16, including the ability to replace wom punches 16. Figure 3 
provides additional detail regarding this invention. 

Figure 3 is a perspective view of the punch assembly 10 of Figures 1 and 2. 
When assembled, the assembly 10 has a punch 16 that is defined by a first tip 22 A and a 
second tip 22B. Interspersed between the tips 22 are a first trough 23A and a second trough 
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23B. The punch 16 further has a cutting edge 24 that runs at the leading edge of the tips 22, 
and possibly even the troughs 23, depending upon the design of the particular punch 16. 

The previously-described tip-and-trough design has been demonstrated to be 
particularly effective at cutting clean holes through steel decking, as will be described below 

5 in connection with other drawing figures. 

As shown in Figure 2 and here in Figure 3, the mandrel 12 has a generally 
"T'-shaped longitudinal cross section, with the head 14 forming the top of the "T." The head 
26 defines a generally flat face 26 provided as a stable mating surface for the punch 16. As 
discussed previously, the punch 16 is held to the mandrel 12 with a bolt 18 or other 

10 attachment means. Figure 4 depicts the individual elements of the assembly 10 in additional 
detail. 

Figure 4 is an exploded perspective view of the assembly 10 of Figures 1-3. 
The boh 18 comprises a head 28 and a threaded shaft 30 extending therefrom. The head 28 
may have the "alien" style wrench socket formed within it, or it may use other conventional 

1 5 head designs to enable the bolt 1 8 to be tightened and loosened when necessary. 

The threaded shaft 30 of the bolt 18 passes through a bore 32 formed in the 
base 33 of the punch 16. The threaded shaft 30 then engages a threaded bore 34 formed in the 
center of the mandrel face 26. The boh 18 is tightened until the punch 16 is securely fastened 
to the mandrel 12, flush against its face 34. 

20 All of the elements of the assembly 10 are made from hardened steel or other 

composition to provide superior endurance and strength. Now turning to Figure 5A and 5B, 
we can begin to examine how the assembly 10 of the present invention is utilized. 
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Figures 5 A and 5B are side views of the assembly 10 of Figixres 1 - 4 as it is 
used with a powder-actuated tool 36. A conventional powder-actuated tool 36 is designed to 
shoot nails into hardened concrete or other extremely hard materials through the use of an 
explosive charge acting on the end of the nail to drive the nail mto the hard material. These 
5 tools 36 are actively used in the construction industry for this purpose. 

What is unique in the method of the present invention is that the nail normally 
shot by a powder-activated tool 36 is replaced with the punch assembly 10 described above 
in connection with previous drawing figures. As shown in these figures, the shaft 20 is 
configured to cooperate with the standard receiver 38 of the conventional powder-actuated 
10 tool 36 so that the shaft 20 can fit therein. Once the assembly 10 is placed into the receiver 
38, actuation of the tool 36 will result in the assembly 10 being shot (downwardly in these 
views) by the explosive charge, rather than a nail being shot by the charge. Figures 6A and 
6B depict the result of this actuation. 

Figures 6 A and 6B are side views of the assembly 10 of Figures 1 - 5 
15 operating to punch a hole. Although not shown in this figure for the purposes of clarity, it 
should be understood that the assembly 10 is being driven by a powder-actuated tool, such as 
the one shown in Figures 5A and 5B. 

Once the assembly 10 is loaded into the receiver of the tool (see Figures 5 A 
and 5B), the tips of the assembly 10 are placed in close proximity to the steel decking 40 in 
20 precisely the location that a hole is desired. Next, the trigger is depressed in the tool (see 
Figures 5 A and 5B), thereby actuating the powder charge and driving the punch 16 through 
the decking 40. In the version shown, the punch 16 will create a circular aperture 44 in the 
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decking 40, and vsdll drive a slug 42 (that is the portion of the decking 40 cut out to form the 
aperture 44) downwardly, presumably into the floor below the decking 40 section. The 
aperture 44 is formed with clean, burr-free edges in a single, quick action. 

The mandrel 12, as discussed above, has a head 14 that defines at least a 
portion of its cross-section that is larger or outside of the perimeter of the punch 16. Due to 
this cooperative design choice for the punch 16 and mandrel head 14, the head 14 will be 
prevented from passing through the aperture 44 formed in the decking 40 when the assembly 
10 is shot mto the decking 40. hi this way, the assembly 10 will remain above the decking 40, 
and the user will not need a second worker to retrieve the assembly 10 from the floor below. 

In use, then, the tradesperson simply moves from hole location to hole 
location, placing the assembly 10 into the tool receiver, placing the assembly 10 on or near 
the surface of the decking, and then shooting the pimch 16 through the decking to form the 
hole. This method is much, much quicker and easier than the previously-described methods 
employing a spike or a punch-and-die. 

Those skilled in the art will appreciate that various adaptations and 
modifications of the just-described preferred embodiment can be configured without 
departing from the scope and spirit of the invention. Therefore, it is to be understood that, 
within the scope of the appended claims, the invention may be practiced other than as 
specifically described herein. 



